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ABSTRACT. In this paper an a ttempt has been made to evaluate some of the different methods
available for estimating global sola r radiation on an inclined plane, from the so lar energy utilization
point of view. Three comn:only used methods like the Bcnm method, liu and Jordan's method (using
daily values and hourly ,..alucsj , and the Klucher method arc discussed. It is observed that while the
beam met hod ove restimates the radiation , Liu & Jordan's both methods, always underestimate it.
The Kluch er method Gives the least error under all weather conditions and is hence recommend ed for
use in tropica 1 countries.

1. Introduction

Most solar energy appliances usc flat-plate
collectors to absorb radiant energy. tilted towards
the equator at an angle depending on the latitude
of the place. At most places, solar radiation is
generally measured on a horizontal surface. To
determine it on a tilted surface, one employs
generally either the beam method or the Liu and
Jordan method. In this paper in addition to the
beam method (1958) and Liu & Jordan's (1961,
1969) two methods, we have considered a third
method by Klucher (1979) which is an improve
ment on the Temps and Coulson's (1977) me
thod. We have made comparative study of all
these methods which are commonly used, to test
their validity under the semi-arid conditions pre
valent at New Delhi and where the percentage
of diffuse radiation is greater than that at other
continen tal locations.

2. Theory

Nomenclature

H = Daily summation of global solar
rad iation on the horizontal surface.

H, = Daily summation of global solar
radiation on the tilted surface.

\163)

D = Daily summat ion of diffuse radi
at ion on the horizontal surface.

I ,.. - Global solar rad iat ion received by
the horizon tal surface per unit area
per unit time.

I d. - Diffuse radiatio n received by the
horizonta l surface per unit area per
unit time.

RD Conversion factor for daily direct
radiat ion

Daily direct rad iation incident on
the tilted surface

Daily direct radiatio n incident on
the horizontal surface

RJ = Conversion factor for da ily diffuse
radiation

Daily diffuse radiation incident
on the tilted surface

- - - - - - - - - -
Daily diffuse radiation incident on

the horizontal surface

R = Conversion factor for ground re
fleeted radiation












